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(57) Abstract

PROBLEM TO BE SOLVED: To provide a data

communication system which is adaptive to the USB2.0
standards by securely avoiding a time-out error based
upon data transfer for computer peripheral equipment

including a USB-adaptive printer.

SOLUTION: A data reception area 1 1 provided in a printer

1 as an example of computer peripheral equipment and a

computer 2 are interconnected through a 1st receiving

buffer memory 101 for bulk-out transfer, a 2nd receiving

buffer memory 102 for interrupt-out transfer, and a
transmitting buffer 12 for interrupt- out transfer

provided in the printer 1; and transfer modes are

property switched according to the processing state of

data conversion in the computer peripheral equipment 1

and then the computer peripheral equipment 1 is made
always ready for data reception.
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(57) [Abstract]

[Object] To provide a data communication system in

confozmity with the standard of USB 2.0 by preventing a

time-out error due to data transfer without fail in a

computer peripheral device including a printer in conformity

with USB.

[Solving Means] A computer 2 communicates data with a

data receiving area 11 arranged to a printer 1, as an

example of a computer peripheral device via a first

receiving buffer-memory 101 for bulk-out transfer, a second

receiving buffer-memory 102 for interrupt -out , and a sending

buffer memory 12 for interrupt -out, which are arranged in

the printer 1. The computer peripheral device 1 can receive

the data by properly switching a transfer mode in accordance

with a processing state of data conversion in the computer



peripheral device 1.



t 1^

[Claims]

[Claim 1] A data communication system for connecting a

computer and a computer peripheral device for interactive

communication in conformity with the standard of data

communication, wherein the computer and a data receiving

area arranged to the computer peripheral device are

connected via a plurality of switchable receiving buffer

memories for receiving data tha.t are arranged to the

peripheral device and receive data and at least one sending

buffer memory that are arranged to the peripheral device and

transfers the state of the data receiving area to the

computer, and

the computer switches the receiving buffer memory based

on the state of the data receiving area and the state of the

receiving buffer, the data is stored in the receiving-buffer

memory, and the data stored is sequentially transferred to

the data receiving area in accordance with the state of the

receiving area, thereby always receiving the data by the

peripheral device.

[Claim 2] A data communication system according to Claim 1,

wherein the receiving buffer memory comprises a first

receiving-buffer memory and a second receiving-buffer memory,

the first receiving-buffer memory is an FIFO memory for

bulk-out transfer in conformity with the standard of USB 2.0,

and the second receiving-buffer memory is an FIFO memory for
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interrupt-out transfer in conformity with the standard of

USB 2.0.

[Claim 3] A data communication system according to Claim 2,

wherein the sending buffer memory is an FIFO memory for

interrupt-in in conformity with the standard of USB 2.0.

[Claim 4] A data communication system according to Claim 2,

wherein the sending buffer memory is an FIFO memory for

bulk-in transfer in conformity with the standard of USB 2.0.

[Claim 5] A data communication system according to any one

of Claims 1 to 4, wherein the sending buffer memory stores

data on the free state of the data receiving area recognized

in accordance with the situation of data converting

processing, and the data is transferred to the computer.

[Claim 6] A data communication system according to Claim 5,

wherein the computer switches the first receiving-buffer

memory and the second receiving-buffer memory based on the

remaining state of data in the receiving-buffer memory and

the data on the free state of the data receiving area,

[Claim 7] A data communication system according to Claim 6,

wherein the first receiving-buffer memory and the second

receiving-buffer memory are switched by:

first means that stores data sent from the computer to

the first receiving-buffer memory, and transfers, to the

data receiving area, the stored data until the free capacity

of the data receiving area is null or equal to a set value
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or less;

second means that switches the first receiving-buffer

memory to the second receiving-buffer memory after the

computer receives such information that the free space of

the data receiving area is zero or is equal to a set value

or less, and enables the second receiving-buffer memory to

receive and store the data;

third means that enables the computer to switch the

second buffer-memory to the first buffer-memory after the

data converting processing of the computer peripheral device

advances and then such information that the capacity of the

data receiving area has a free space, and transfers only the

data remaining in the first buffer-memory to the data

receiving area upon switching the first buffer-memory to the

second buffer-memory;

fourth means that transfers only the data remaining in

the first buffer-memory to the data receiving area, enables

the computer to switch the second receiving-buffer memory to

the first receiving-buffer memory, further enables the first

receiving-buffer memory to receive and store the data, and

simultaneously transfers the data stored in the second

buffer-memory to the data receiving area; and

fifth means that transfers the data stored in the

second buffer-memory to the data receiving area, and

thereafter transfers the data stored in the first receiving-
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buffer memory to the data receiving area.

[Claim 8] A data communication system according to any one

of Claims 3 to 7, wherein the computer peripheral device is

a printer.

[Claim 9] A data communication method of a data

communication system for interactive communication between a

computer and a computer peripheral device in conformity with

the standard of data communication, wherein the computer and

a data receiving area are connected via first and second

switchable receiving-buffer memories that are arranged to

the peripheral device and can receive data and a sending

buffer memory that is arranged to the peripheral device and

transfers the state of the data receiving area to the

computer, and

the computer switches the first and second receiving-

buffer memories based on the state of the data receiving

area and the state of the first and second receiving-buffer

memories and the data is stored in the receiving-buffer

memory, and the data stored in accordance with the state of

the receiving area is sequentially transferred to the data

receiving area, thereby always receiving the data by the

peripheral device.

[Claim 10] A data communication method according to Claim 9,

wherein the first receiving-buffer memory and the second

receiving-buffer memory are switched by:
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a first step of storing data sent from the computer to

the first receiving-buffer memory, and transferring, to the

data receiving area, the stored data until the free capacity

of the data receiving area is null or equal to a set value

or less;

a second step of switching the first receiving-buffer

memory to the second receiving-buffer memory after the

computer receives such information that the free space of

the data receiving area is zero or is equal to a set value

or less, and enabling the second receiving-buffer memory to

receive and store the data;

a third step of enabling the computer to switch the

second buffer-memory to the first buffer-memory after the

data converting processing of the computer peripheral device

advances and then such information that the capacity of the

data receiving area has a free space, and transferring only

the data remaining in the first buffer-memory to the data

receiving area upon switching the first buffer-memory to the

second buffer-memory;

a fourth step of transferring only the data remaining

in the first buffer-memory to the data receiving area,

enabling the computer to switch the second receiving-buffer

memory to the first receiving-buffer memory, further

enabling the first receiving-buffer memory to receive and

store the data, and simultaneously transferring the data
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stored in the second buffer-memory to the data receiving

area; and

a fifth step of transferring the data stored in the

second buffer-memory to the data receiving area, and

thereafter transferring the data stored in the first

receiving~buffer memory to the data receiving area.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention] The present invention

relates to a communication system using a serial bus, and

more particularly, to a data communication system in

conformity with the standard of Universal Serial Bus

(hereinafter, referred to as "USB") and a communication

method thereof.

[0002]

[Description of the Related Art] A USB is used as a

standard of serial-bus interface which is prescribed for

connection and data communication between a personal

computer (hereinafter, referred to as a PC) and a plurality

of PC peripheral devices. The standard has features of

connection and extension which are not provided for a

conventional interface standard. Recently, many PC

peripheral devices, such as a mouse, keyboard, printer,

scanner, and modem, are in conformity with the USB.

[0003] Here, a simple description is given of the data flow
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with a printer in conformity with the USB, as an example.

First, the print data transferred to a printer device from a

host PC is converted into data, that is, a printer

description language, and is temporarily stored in a

receiving buffer memory (FIFO memory) arranged in a USB

device controller. The printer device stores, a data

receiving area of an inner memory of the printer device, the

print data (data, that is, printer description language)

stored in the receiving buffer memory. The print data

stored in the data receiving area is moved to another area

of the inner memory of the printer device, and the

description language is converted into bit-map print data.

The printing operation is executed based on the bit-map

print data. Incidentally, the converting time changes

depending on the type or size of print data or the printer

state.

[0004] In the foregoing, the converting processing to the

print data is faster than the data transfer from the PC to

the receiving buffer memory. In other words,, as a

prescription, the data receiving area always ensures an area

for receiving the data from the receiving buffer memory. If

the converting processing to the print data is slower than

the data transfer from the PC to the receiving buffer memory,

the data is not transferred to the receiving buffer memory

and thus a trouble, such as a time-put error, is caused.



[0005] Incidentally, the time-out error indicates that the

time in the state in which the print data is not transferred

is over a set time for writing all the print data from the

host PC to the receiving buffer. However, generally, a

dialog window for describing "retry printing" or "stop

printing" is displayed and is notified to a user.

[0006] Conventionally, when the free capacity of a

receiving buffer of a controller is equal to a predetermined

value or less, an old-type printer of a parallel connection

printer automatically shifts a mode to an intermittent

printing mode, and limits a receiving ratio of the print

data, thereby preventing the full state of the receiving-

buffer memory. As mentioned above, the printer receives the

data transferred for printing little by little, thereby

preventing the time-out error.

[0007] However, a fast serial interface, such as a USB (USB

1.1 standard having a data transfer ratio of 12 Mbps) , with

a large size of transfer data per unit time is used and then,

the conventional means does not enable the printer to enable

to receive the transfer of print data little by little while

ensuring the capacity of receiving buffer necessary for the

intermittent printing mode (almost the receiving buffer is

used) . Thus, the improvement thereof is requested.

[0008] Then, in order to solve the problem, Japanese Patent

Laid-open No. 2000-71570 discloses a print control method.
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According to the method, the time-out time is set to be long

on a monitor with a USB port, and the set time is

dynamically updated in accordance with at least one of the

unit size and the transfer rate of the print data, thereby

suppressing the generation of time-out error.

[0009]

[Problems to be Solved by the Invention] A USB device which

is currently bought is in conformity with the standard of

USB 1.1 having a data transfer rate of 12 Mbps. In April,

2000, a USB device in conformity with the standard of USB

2.0 having a data transfer rate of 480 Mbps is formally

released, and is expected for application for fast data

communication.

[0010] Therefore, individual PC peripheral devices are in

conformity with the above-mentioned new standard. Since the

fast data-transfer-speed, that is, 480 Mbps, in conformity

with the standard of USB 2.0 has an excessively large size

of transfer data, the standard is not sufficiently used at

the level of the printer in conformity with the conventional

USB. Further, if the printer at the level is in conformity

with the new standard, it is considered that the problem,

such as time-out error, is caused.

[0011] That is, as mentioned above, the data receiving area

of the printer which always has a free space does not have

the problem. However, a High-Speed mode in the standard of
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USB 2.0 cannot continue the full state of the receiving-

buffer memory for a long time, and it is easily considered

that the time-out error frequently causes the stop of data

transfer.

.

[0012] This might be applied to the print control method

described above in Japanese Patent Laid-Open No. 2000-71570.

That is, the method disclosed in Japanese Patent Laid-Open

No. 2000-71570 controls the state of a PC side and does not

improve a data communication channel itself. Therefore,

when an excessively large capacity of data is transferred,

the method Japanese Patent Laid-Open No. 2000-71570 does not

correspond to the situation.

[0013] It is an object of the present invention to provide

a data communication system in conformity with the standard

of USB 2.0 for certainly preventing the time-out error based

on the data transfer, and a communication method of the

system limited to a printer.

[0014]

[Means for Solving the Problems] In order to solve the

above-mentioned problems, according to the present invention

of Claim 1, in a data communication system for interactive

communication between a computer and a computer peripheral

device in conformity with the standard of data communication,

the computer and a data receiving area arranged to the

computer peripheral device are connected via a plurality of
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switchable receiving buffer memories for receiving data that

are arranged to the peripheral device and receive data and

at least one sending buffer memory that are arranged to the

peripheral device and transfers the state of the data

receiving area to the computer, and

the computer switches the receiving buffer memory based

on the state of the data receiving area and the state of the

receiving buffer, the data is stored in the receiving-buffer

memory, and the data stored is sequentially transferred to

the data receiving area in accordance with the state of the

receiving area, thereby always receiving the data by the

peripheral device.

[0015] According to the technology means, the computer

checks the state of the data receiving area in the PC

peripheral device. Then, when it is determined that the

data receiving area does not have a free capacity and the

time-out error will be caused, the plurality of receiving-

buffer memories arranged on the side of the PC peripheral

device are properly switched and the data is stored in the

receiving-buffer memory. The stored data is sequentially

transferred to the data receiving area which has a free

space in accordance with the advancing state of the.

processing of the PC peripheral device.

[0016] According to the present invention of Claim 2, in

the data communication device according to Claim 1, the
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receiving buffer memory comprises a first receiving-buffer

memory and a second receiving-buffer memory, the first

receiving-buffer memory is an FIFO memory for bulk-out

transfer in conformity with the standard of USB 2.0, and the

second receiving-buffer memory is an FIFO memory for

interrupt-out transfer in conformity with the standard of

USB 2.0.

[0017] According to the technology means, the first

receiving-buffer memory is limited to the FIFO memory for

bulk-out transfer in conformity with the standard of USB 2.0.

The second receiving-buffer memory is limited to the FIFO

memory for interrupt-out transfer in conformity with the

standard of USB 2.0. Thus, the data transfer mode is

selected between the PC and the peripheral device in

accordance with the PC peripheral device.

[0018] That is, the transfer mode of the first receiving-

buffer memory is set to a bulk-out transfer in conformity

with the standard of USB 2.0. In the bulk-out transfer, the

transfer data is divided into data based on the unit of

packet of 512 bytes, and is transferred to the first

receiving-buffer memory. If a traffic of the USB bus has a

free capacity, the data is frequently transferred.

[0019] However, when the transfer mode of the receiving-

buffer memory uses only a bulk-out transfer, the data

receiving area of the printer easily enters the full state.
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Thus, the time-out error might be caused.

[0020] Then, the transfer mode of the second receiving-

buffer memory is set to an interrupt transfer mode. In the

interrupt transfer, the size of transfer data per packet can

be set to an arbitrary value of 1024 bytes or less, and the

interval for transferring the data can be selected. That is

the size of transfer data having several bytes is used and

the interval for transferring the data is long, thereby

reducing the effective speed of data transfer, as compared

with the bulk-out transfer via the first receiving-buffer

memory.

[0021] Therefore, there is a low possibility that the

second receiving-buffer memory enters the full state and

then does not receive the data. The data is continuously

received from the host PC by little by little and therefore

the generation of time-out error can be suppressed.

[0022] According to the present invention of Claim 3, in

the data communication system according to Claim 2, the

sending buffer memory is an FIFO memory for interrupt-in in

conformity with the standard of USB 2.0.

[0023] According to the technology means, as mentioned

above, the host PC periodically checks the state of data

receiving area of the printer simultaneously with the data

reception of the second receiving-buffer memory by using the

FIFO memory for interrupt-in transfer in conformity with the
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standard of USB 2.0 which can perform the interrupt-in

transfer at an effective data-transfer speed lower than that

of the bulk-out transfer. When the data receiving area of

the printer ensures a sufficient free capacity in the bulk-

out transfer, the destination of data transfer is switched

again to the first receiving-buffer memory.

[0024] According to the present invention of Claim 4, in

the data communication system according to Claim 2, the

sending buffer memory is an FIFO memory for bulk-in transfer

in conformity with the standard of USB 2.0.

[0025] The USB standard supports four transfer modes, that

is, control transfer, interrupt transfer, bulk transfer, and

isochronous transfer. The USB standard has a device class

specification determined depending on application. In the

case of a printer, the USB standard recommends the structure

in accordance with a printer class. Referring to Fig. 3, as

the interactive structure in accordance with the

specification of printer class, the use of FIFO memory for

bulk-in transfer is recommended upon transferring the print

data from the host PC to the printer. The use of bulk-in

transfer mode is recommended upon transferring printer

status data from the printer to the host PC.

[0026] According to the present invention of Claim 5, in

the data communication system according to any one of Claims

1 to 4, the sending buffer memory stores data on the free
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state of the data receiving area recognized in accordance

with the situation of data converting processing, and the

data is transferred to the computer.

[0027] According to the present invention of Claim 6, in

the data communication system according to Claim 5, the

computer switches the first receiving-buffer memory and the

second receiving-buffer memory based on the remaining state

of data in the receiving-buffer memory and the data on the

free state of the data receiving area.

[0028] According to the present invention of Claim 1, in

the data communication system according to Claim 6, the

first receiving-buffer memory and the second receiving-

buffer memory are switched by: first means that stores data

sent from the computer to the first receiving-buffer memory,

and transfers, to the data receiving area, the stored data

until the free capacity of the data receiving area is null

or equal to a set value or less; second means that switches

the first receiving-buffer memory to the second receiving-

buffer memory after the computer receives such information

that the free space of the data receiving area is zero or is

equal to a set value or less, and enables the second

receiving-buffer memory to receive and store the data; third

means that enables the computer to switch the second buffer-

memory to the first buffer-memory after the data converting

processing of the computer peripheral device advances and
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then such information that the capacity of the data

receiving area has a free space, and transfers only the data

remaining in the first buffer-memory to the data receiving

area upon switching the first buffer-memory to the second

buffer-memory; fourth means that transfers only the data

remaining in the first buffer-memory to the data receiving

area, enables the computer to switch the second receiving-

buffer memory to the first receiving-buffer memory, further

enables the first receiving-buffer memory to receive and

store the data, and simultaneously transfers the data stored

in the second buffer-memory to the data receiving area; and

fifth means that transfers the data stored in the second

buffer-memory to the data receiving area, and thereafter

transfers the data stored in the first receiving-buffer

memory to the data receiving area.

[0029] According to the present invention of Claim 8, in

the data communication system according to any one of Claims

3 to 7, the computer peripheral device is a printer.

[0030] According to the present invention of Claim 9, in a

data communication method of a data communication system for

interactive communication between a computer and a computer

peripheral device in conformity with the standard of data

communication, the computer and a data receiving area are

connected via first and second switchable receiving-buffer

memories that are arranged to the peripheral device and can
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receive data and a sending buffer memory that is arranged to

the peripheral device and transfers the state of the data

receiving area to the computer, and the computer switches

the first and second receiving-buffer memories based on the

state of the data receiving area and the state of the first

and second receiving-buffer memories and the data is stored

in the receiving-buffer memory, and the data stored in

accordance with the state of the receiving area is

sequentially transferred to the data receiving area, thereby

always receiving the data by the peripheral device.

[0031] According to the present invention of Claim 10, in

the data communication method according to Claim 9, the

first receiving-buffer memory and the second receiving-

buffer memory are switched by: a first step of storing data

sent from the computer to the first receiving-buffer memory,

and transferring, to the data receiving area, the stored

data until the free capacity of the data receiving area is

null or equal to a set value or less; a second step of

switching the first receiving-buffer memory to the second

receiving-buffer memory after the computer receives such

information that the free space of the data receiving area

is zero or is equal to a set value or less, and enabling the

second receiving-buffer memory to receive and store the

data; a third step of enabling the computer to switch the

second buffer-memory to the first buffer-memory after the
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data converting processing of the computer peripheral device

advances and then such information that the capacity of the

data receiving area has a free space, and transferring only

the data remaining in the first buffer-memory to the data

receiving area upon switching the first buffer-memory to the

second buffer-memory; a fourth step of transferring only the

data remaining in the first buffer-memory to the data

receiving area, enabling the computer to switch the second

receiving-buffer memory to the first receiving-buffer memory,

further enabling the first receiving-buffer memory to

receive and store the data, and simultaneously transferring

the data stored in the second buffer-memory to the data

receiving area; and a fifth step of transferring the data

stored in the second buffer-memory to the data receiving

area, and thereafter transferring the data stored in the

first receiving-buffer memory to the data receiving area.

[0032]

[Embodiments] Hereinbelow, a detailed description is given

of an embodiment with reference to the drawings according to

the present invention. Referring to Fig. 1, a data

communication system comprises: a printer 1 that converts a

printer description language into bit-map print data and

prints-out desired data based on the print data; a host PC 2

that sends the printer description language and controls a

printer; and a USB cable 3 that connects the printer 1 and
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the host PC 2.

[0033] The printer comprises.: a receiving buffer memory 10;

a data receiving area 11; and a sending buffer memory 12.

[0034] The receiving buffer memory 10 comprises a first

receiving-buffer memory 101 comprising an FIFO memory for

bulk-out transfer in conformity with the standard of USB

2.0; and a second receiving buffer memory 102 comprising an

FIFO memory for interrupt-out transfer in conformity with

the standard of USB 2.0. The data capacity of the buffer 10

is shown as examples. The first receiving-buffer 101 is

1024 bytes, and the second receiving-buffer memory 102 is

256 bytes

.

[0035] Referring to Fig. 2, the receiving buffer memory 10

is arranged between the host PC 2 and the data receiving

area 11, which will be described later. The host PC 2 and

the data receiving area 11 which is electrically connected

every receiving buffer memory 10 are connected by two types

of transfer modes having bulk-out transfer and interrupt-out

transfer.

[0036] A channel for connecting the host PC -2 and the data

receiving area 11, which will be described later, every

receiving buffer memory 10 has the following function.

Channel Al for bulk-out transfer of printer data and

communication data between the host PC and the first

receiving-buffer memory 101 and for communication based on
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the data unit of 512 bytes.

Channel A2 for interrupt-out transfer of printer data and

communication data between the host PC 2 and the second

receiving-buffer memory 102 and for communication based on

the data unit of 4 bytes.

Channel Bl for data transfer of printer data and

communication between the first receiving-buffer memory 101

and the data receiving area 11.

Channel B2 for transfer of printer data and communication

data between the second receiving-buffer memory 102 and the

data receiving area 11.

[0037] The data receiving area 11 is one area of an inner

memory of the printer device included in the printer 1, and

stores the print data stored in the receiving buffer memory

10. The print data stored in the data receiving area 11 is

further moved to another area of the inner memory of the

printer device, and is converted from printer description

language, serving as print data, to bit-map print data. The

free capacity of the data receiving area 11 always changes

depending on the advancing state of the data conversion.

Further, the conversion time changes depending on the type

or size of print data or the state of printer.

[0038] The sending buffer memory 12 comprises the FIFO .

memory for interrupt-in transfer in conformity with the

standard of USB 2.0 arranged between the host PC 2 and the
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data receiving area 11. Referring to Fig. 2, the sending

buffer memory 12 connects the host PC 2 and the data

receiving area 11 in the interrupt-out transfer mode. The

sending buffer memory 12 stores the data on the free state

of the data receiving area 11, and is a relay point for

transferring the data to the host computer.

[0039] The channel of the sending buffer memory 12 for

connecting the host PC 2 and the data receiving area 11 has

the following functions

.

Channel A3 for interrupt-in transfer of data on

information of the data receiving area (information on free

area) between the host PC 2 and the sending-buffer memory 12.

Channel B3 for transfer of data on information of the

data receiving area (information on free area) between the

sending-buffer memory 12 and the data receiving area 11,

without regulation of transfer speed and the unit of data

transfer.

[0040] The host PC 2 periodically checks the state of the

data receiving area 11, which will be described later, of

the printer 1. When the host PC 2 determines that the data

receiving area 11 of the printer 1 sufficiently does not

have. free capacity for bulk-out transfer, the host PC 2

switches the first receiving-buffer memory 101 arranged to

the peripheral device of the host PC 2 to the receiving

buffer memory 102. The determination ensured in the data
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receiving area 11 has a function for switching the data

transfer destination to the first receiving-buffer memory

.101 again.

[0041] The USB cable 3 is a cable with a well-known

structure in conformity with the USB standard, and

detachably connects a connecting unit (not shown) opened to

a case side forming a main body of printer and a connecting

unit (not shown) opened to a case side forming a main body

of the host PC 1.

[0042] Hereinbelow, a description is given of the sequence

for controlling the data transfer between the host PC 2 in

the data communication system with the above-mentioned

structure and the data receiving area 11 arranged in the

printer 1.

1) Printer data is stored in the first receiving-buffer

memory 101 via the channel Al. The data in the first

receiving-buffer memory 101 is transferred to the data

receiving area 11 via the channel Bl.

2) Until the data receiving area 11 is full and the first

receiving-buffer memory 101 cannot receive the data, the

data is transferred via a channel between the channel Al and

the channel Bl.

3) The state of free capacity of the data receiving area 11

is sequentially periodically transferred to the host PC 2

via the channel B3, the sending-buffer memory 12, and the

- 24 -



channel A3. When the free capacity of the data receiving

area 11 is null or a predetermined value or less, the host

PC 2 switches the storage destination of print data from the

first receiving-buffer memory 101 to the second receiving-

buffer memory 102.

[0043] 4) The printer data via the channel A2 is stored in

the second receiving-buffer memory 102. The data is not

transferred to the data receiving area 11 via the channel B2.

5) Data processing (bit-map conversion of printer language)

on the side of the printer 1 advances and then a free

capacity is generated in the data receiving area 11. The

data in the first receiving-buffer memory 101 restarts to be

transferred to the data receiving area 11 via the channel Bl.

The state of the free capacity of the data receiving area 11

is sequentially transferred to the host PC 2 via the channel

B3, the sending buffer memory 12, and the channel A3. The

host PC 2 switches the storage destination of print data

from the second receiving-buffer memory 102 to the first

receiving-buffer memory 101. In this case, in order to

distinguish data (data remaining in the first receiving-

buffer memory 101) before/after switching the receiving

buffer memory 10, upon switching the receiving buffer memory

10 in the case of 3) , the amount of data in the first

receiving-buffer memory 101 is recorded and the transfer is

controlled based on the recorded information. Thus, the
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upset of transfer sequence of print data is prevented.

[0044] 6) The data in the first receiving-buffer memory

101, corresponding to only the amount of storage data, is

transferred to the data receiving area 11 via the channel Bl

7) The transfer from the channel Bl is stopped and all the

data in the second receiving-buffer memory 102 is

transferred to the data receiving area 11 via the channel B2

8) At the end time of the transfer of all the data in the

second receiving-buffer memory 102, the transfer from the

channel Bl restarts.

9) In the process from 5) to 8), the print data is

continuously transferred to the first receiving-buffer

memory 101 via the channel Al. Then, the state returns to

the state of 1)

.

[0045] As mentioned above, the host PC 2 periodically

checks the state of the data receiving area 11 of the

printer 1. When the host PC 2 determines that the data

receiving area 11 does not have the free capacity and the

time-out error can be caused, the first receiving-buffer

memory 101 arranged on the side of the printer 1 and the

second receiving buffer memory 102 are properly switched and

the data is temporarily stored in the receiving buffer

memory 10. The state of the data receiving area 11, that is

the stored data is sequentially transferred to the data

receiving area 11 which is free in accordance with the
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advancing state of the processing of the printer 2.

Advantageously, the generation of time-out error due to the

continuous state in which the print data is not transferred

from the host PC 2 for a predetermined time or more is

prevented.

[0046] Incidentally, according to the first embodiment, the

sending buffer memory is the FIFO memory for interrupt-in

transfer in conformity with the standard of USB 2.0 arranged

between the host PC 1 and the data receiving area.

Referring to Fig. 3, in place of this, the sending buffer

memory may be an FIFO memory for bulk-in transfer. In this

case, the function does not periodically send the

information on the free capacity of the data receiving area

of the printer, obtained by the host PC. However, as long

as a large number of PC peripheral devices excluding the

printer are not connected to the host PC, the control

sequence according to the first embodiment can be used

without problems.

[0047] Further, according to the first embodiment, the

sending buffer memory is shown as the FIFO memory for

interrupt-in transfer in conformity with the standard of USB

2.0, as a single unit. However, the present invention is

not limited. Similarly to the receiving buffer, the FIFO

memory for bulk-in transfer and the FIFO memory for

interrupt-in transfer may be used to select the data
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transfer mode between the PC and the peripheral device.

Upon causing a trouble due to the environmental difference

of the hardware structure, e.g., when the PC peripheral

device is chain-connected to the PC, or upon causing a

trouble that data for checking the state of the data

receiving area is not transferred for a predetermined time

even if the PC peripheral device is a single unit, the

transfer mode can be automatically switched to send the

replay.

[0048] In order to accomplish the present invention,

preferably, the control function of the host PC 1 is

provided for a recording medium for functioning the

functions. When the control function is structured as the

printer according to the present invention and a driver

thereof, a data communication system simply-limited to a

printer is structured.

[0049] Further, a data communication method may be used in

accordance with the sequence for controlling the data

transfer in the data communication system according to the

embodiment

.

[0050]

[Advantages] With the above-mentioned structure, the

present invention has the following advantages. According

to Claim 1, the computer checks the state of data receiving

area of the PC peripheral device. When the computer
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determines that data receiving area does not have the free

capacity and the time-out error can be caused, a plurality

of receiving buffers arranged to the side of the PC

peripheral device are properly switched. Then, the data is

stored in the receiving buffer memory, and the data stored

in the data receiving area which has a free capacity in

accordance with the advancing state of the processing of the

PC peripheral device is sequentially transferred. The PC

peripheral device always receives the data, and the time-out

error due to the data transfer is prevented without fail.

[0051] According to Claim 2, in Claim 1, the first

receiving-buffer memory is limited to the FIFO memory for

bulk-out transfer in conformity with the standard of USB 2.0.

The second receiving-buffer memory is limited to the FIFO

memory for interrupt-out transfer in conformity with the

standard of USB 2.0, thereby selecting the data transfer

mode between the PC and the peripheral device in accordance

with the state of the PC peripheral device. Then, upon a

large amount of data in conformity with the standard of USB

2.0 (general transfer), the bulk-out transfer mode, is set,

thereby setting the interrupt transfer mode for setting the

size of transfer data to an arbitrary value when the time-

out error might be caused. Therefore, the data is not

received with low possibility and the data from the host PC

is continuously received little by little. The generation
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of the time-out error is suppressed.

[0052] According to Claim 3, the sending-buffer memory is

the FIFO memory for interrupt-in in conformity with the

standard of USB 2.0, In parallel with the data reception

using the second receiving-buffer memory, the host PC

periodically checks the state of the data receiving area of

the printer,

[0053] According to Claim A, in Claim 3, in place of the

FIFO memory for interrupt-in in conformity with the standard

of USB 2.0, the FIFO memory for bulk-in transfer is used,

thereby providing the data communication system having a

transfer mode preferable to a printer class recommended by

the USB standard.

[0054] According to Claim 5, in any one of Claims 1 to 4,

the sending buffer memory stores the data on the free space

of the data receiving area recognized in accordance with the

situation of the data converting processing, and the data is

transferred to the computer. Therefore, the PC indirectly

recognizes the advancing state of the data converting

processing based on the data on the free space which is

easily obtained.

[0055] According to Claim 6, in Claim 5, the computer

switches the first receiving-buffer memory and the second

receiving-buffer memory based on the remaining state of the

data in the receiving buffer and the data on the free space
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of the data receiving area. The remaining state of the data

is checked and the receiving buffer is switched, thereby

keeping the transfer sequence of the print data without fail.

[0056] According to Claim 7, when the time-out error might

be caused, the first to fifth means is repeated, thereby

always receiving the data to the computer peripheral device.

The time-out error due to the data transfer is prevented

without fail and a preferable data communication system in

conformity with the standard of USB 2.0 is provided.

[0057] According to Claim 8, the computer peripheral device

is limited to a printer, thereby providing a preferable

printer system in conformity with the standard of USB 2.0

while keeping the time-out error due to the data transfer

without fail.

[Brief Description of the Drawings]

[Fig. 1] Fig. 1 is a structure diagram showing the outline

of a data communication system according to product

information

.

[Fig. 2] Fig. 2 is an explanatory diagram showing the

dataflow in a printer according to the present invention.

[Fig. 3] Fig. 3 is an explanatory diagram of a sending-

buffer memory for bulk-in, unlike to the conventional system.

[Reference Numerals]

1: printer

2: host PC
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10: receiving buffer memory

101: first receiving buffer memory

102: second receiving buffer memory

11: data receiving area

12: sending buffer memory
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FIG. 1

1: PRINTER

2: HOST PC

3: USB CABLE

101: BULK-OUT

102: INTERRUPT-OUT

11: DATA RECEIVING AREA

12: INTERRUPT-IN

FIG. 2

CHANNEL Al

CHANNEL A2

CHANNEL A3

CHANNEL Bl

CHANNEL B2

CHANNEL B3

11:. DATA RECEIVING AREA

FIG. 3

1: PRINTER

2: HOST PC

3: USB CABLE

4: DATA RECEIVING AREA

5: BULK-OUT

6: RECEIVING BUFFER



SENDING BUFFER

BULK-IN
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